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Abstract 



An optical system having a good optical performance without being practically affected by double refraction 
even if an optical material having an intrinsic double refraction&comma; such as fluorite&comma; is 
used&period; The optical system comprises a fifth-group light transmitting member having a feature of 
practically transmitting light with a wavelength of up to 200 nm and being formed to have an optical axis 
aligned with a crystal axis &lsqb;1 10&rsqb; or a crystal axis practically optically equivalent to the crystal axis 
&lsqb;1 10&rsqb;&comma; and a sixth-group light transmitting member having a feature of practically 
transmitting light with a wavelength of up to 200 nm and being formed to have an optical axis aligned with a 
crystal axis &lsqb;1 10&rsqb; or a crystal axis practically optically equivalent to the crystal axis 
&lsqb;1 10&rsqb;&period; The fifth-group light transmitting member and the sixth-group light transmitting 
member are so related in position as to be rotated about 90° from each other around an optical axis&period; 
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[JIHfe^M RftdS 2 0 0 n m&T<Dft&mW&)\cm 
IS*81«t*U £fffi« [110] £fctt&*£,&tt 
[110] i:3t^»«^ffi^SBfi«<5:3tttt^l5^-S 

AM [lio] £fcte&*SAtt [lio] ^ft^fttlc^ 
ffifc*SAM <t *M t tfsistf— ScTS <fc 5 IcXMK ZtiitfS 

0 «»«*mk:iaCLfctt«BB««r*i-*. 
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5a**5«H4Sr*U *£A$6 [1 0 0] ^fcd^ltt 
[10 0] bft¥mz&mt£&&«ib%Mb&m2—» 
1"5 <fc 5 * ttfe^ft < <t t> l o^)*Si§$W^{i 

[»*^ 2 ] S^j&S 2 0 0 n m0tT*>#*r jSSTftlCJS 
Si***fW*#U *£A«I [10 0] £fcttR*SAM 

[10 0] fejfe^lc^ftiMMfcXtl&afttlSff-HR 
i"S <fc 5 £ ftfclg l »o«SxS»» i: . 
St«36S2 0 0 nm«TO*Srl8K«j(caia$**«ttS: 
*U ISAM [1 0 0] £*:tiR*§AM [1 0 0] bit 

mejB i m<n%&mm t taiess 2 woxaiitttt t 

3 ] 2 0 0 n m^T^>3fe$r^S^lc3 
iS«Wt«r#U *SAM [ill] SfcteREfAM 

[ill] 2:X^ic««ftmMfcjM2:#ISS--* 
-t S <fc 5 (CAM £ Hfcjg 3 «<D3ti3ilk«ltt* £ , 

*U ISAM [111] *fcl*»*§AM [111] 
¥ftfc^fc«AMfc#Mfc#ISI3T-Si-a i 5lc:»* 

mSM 3 i£<£>3fcgi§SBfcr UtTfEfg 4 t 

4 ] jftft 2 0 0 n m^T^^^HSfitltcS 

as^swtfcfu saw [i i o] spurns** 

[110] i**ttlc#fli^»*|*i:*«i4:dsiai^— a 
*U *£AM [110] SfcttCagAM [110] fcft 

Mism 5 mcoytm&mt t me* e p<D3ft8ias&#- £ 

r±, 3fc(»*r+<?i:brK«3:9 0 w KfrttStKHCHIELfc 
&mM%Z&1-Z> Z b *W8nb-rz>m$C&Z \zW&<oit 

[M*4(5] ftft^ 2 0 0 nmaTO*tJHrfilca 
«S*5««8rtL, *£AM [110] SfcttRISAMi 
[110] t3t^Wl^fl5^iieStti:3ttti:355|^-S 

i- * J: 5 fc*/* s ft^fg 5 #<o#»i»«*r t , ': 

2 0 0 n m«T<0*SrlMf«jlJ:aia$-&5W4S: 

*u sam [i i o] fifcttKasstti [i i o] bit 

£;ft,fcjg 6 Wo%aBB«»r & SHI*., 



tMHfftrffi-* r £ «r4MKii-***5R. 

[f»*« 6 ] jfifi^s 2 o o n mziT&yt&mmwzm 

»S*6»tt«:*U 3SAM [10 0] *fcf*RS£AM 
[10 0] t^ft«c^ffi^fitt^3ttti:35Si5^T-a 
i"* ct 5 (CJBA $ n^i^ft < <t t> 1 o<0)feSi§lFC«- 1 , 

fU i&AM [10 0] S-fcllRiteAM [10 0] 
*Mlc«CftttJIM fc tf;M -5 i 5 K:»rt 

2 0 0 n mKTO*SrHK«JlC»aS-e-6»tt«: 
*U «FAM [10 0] *fc«S^S« [10 0] bit 

$ 2 i^(7>3tsi§^«- ^ 

^12® 1 *o3tSiaa«- 1 2 p(D^i§iFc«- ^ 

[»*^ 7 ] 2 0 0 n m^T^^HI^lcS 

!**S»ttMrU [ill] 
[ill] fcjKWlcfMftttAM&XM&^Biar--* 

fU fifAik [ill] *fettR3BStt [ill] 
9ttlc4MBft«f AM t *M £ #1513?— Si-* * 9 

ztiitm4m<D?mmmtb&m^ 

8 ] 2 0 0 n maT^3feSrlWtt^a 
a**S«tttr*U teAM [100] ^fc^R^Att 

[100] £:%9mc«aftMAM&XMj:#IStf— S 

2 0 0 n mJ^T03t«rjllf»icajaS*-5WttSr 
fU ^Stt [110] ^fc^RigAtt [110] bit 

fU fifAM [110] *^«RJigS« [110] 
^l^i/i^gi i: b dSlil3T-Si-S <fc 5 

mm 5 i: mriss 6 m<Ditm&n& t 

9 ] ft«# 2 0 0 n mtXTcOftSr^Kttlca 
Sl**»«Mt**U ^AM [100] ^^ttSWfAM 

[100] bft¥to\z&mtem&ttb>mb&\z&-& 
i*S«t 3 (c^fiK $ Hfc^ 1 S¥(D3tSig$CM , 
8W2 0 0 nm^TO>fe^||gW{cSjS$^:*^rtt^ 
*U feAte [100] SfettRJgAWi [100] 
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2 0 0 n m£jlTO*i: jHfttlc»i8**5»tt«: 

tu [i i o] *iti±&m&«i [i i o] t% 

*u HUM [iio] ^fcttSe^tt [iio] fc* 

ffrEfg 1 » OftSiSSM* £ fUlIBJg 2 »0>3fr8i® t 
tfcttBS#&*rU 

fftiSfg 5 »tf>3ft®iSSW £ MGfB 6 »cD3tigi®m* £ 

1 0 1 2 0 0 n mE*T0>#«r jMtttfc 

ai8S««*trtl, *Sfi« [10 0] £7cteK*NI 

[M^9C 1 1 ] Sfid* 2 0 0 n mJ^T03fe^HKWiC 
*i*li:*#tt*:*U tilt [ill] SfettlftiSA 
M [l l i] &XmK:«MiftttMfc%M&MSI9?-- 

2 0 0 n m^TO*§r^®^jcSi©$^:5#^$r 

*u as** [ill] m 1 1] 

utrete 3 »o5tsi§mt t utrEm 4 &<Dytm®tm t 

KE««>***. 

1 2 ] ftftEflS 1 »®»M«#03teWc»o 

3, 6, 7, &&&9ft&l l<0V>i*tu^l^C|a*O 

Tcip: ^ co»tf- 1 striae 4 »<o^&a®$wt(03tett^o 

7, *si;tfi i©t>f^l«lcE«036¥* 0 
[»*^ 1 5 ] mHt&*t±* < £ t 2 oco^ U 



ESS 5 »*5 <fc ftrEJB 6 m 03taig«B5«- ^Hx.T^5 w 
£Sr»«£i-*»#*4, 5, 8. 9. *fcl*13K:E 

ESc<Dtt^5fc 0 

i7] mi ma&f&ztiiz/**- ><D&&m 

M*«18] »*^4, 5, 8. 9, *fcttl3tC 
E*0#¥**:«;t* » 1 ffilc»*S*Lfc/<*— 

[llt*ttl 9] -r^^SrlHW't-5/taC)<OfiaW3Ri:, flft 
[0 00 1] 

[0 0 0 2] 

[0 0 0 3] fcfc*.tf««*t2 0 OnmgJiT^M 
«PtClF 2 l — 1?3fc 5 7nm) ^r«5t^ 

#»tUm (t5:CaF 2 ) ^ 

7yflsx<9 (B a F 2 ) *©7yft«jiSr#ffl^ 

[0004] 
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mmtfrnte^* it-tz>m&] L*»ufc*s&* 200 
1^5^ 1 5 mzMfrtitzv 4tz.tn-r&u># 

is =x.?7 A» (2nd International Symposium on 157nm Lit 
hography) l£*5V*"C\ ^IN I ST CO John H. Burnett 
^HlCteHW^SJHjffr (intrinsic birefringe 

nee) &ft&i~Z> w t &m#&&Tm£B<Dffimt>bvm 

[0005] z<omi\c£ti^ M*<Dmm$rte. sa 
« ci 1 1] jjfa*s£xfizt\,tmmt£i&&tt [-1 1 
1 ] , [1-11], [11-1] afewcSSAM 
[100] jjfa&zTfiztitmmtfits&ito [010], 

[0 0 1] *[RlTtt«J3f*-e«>63ft5 % ^coffe<D^fp]-C«: 
*JtttK:*^*iM»*-*-S. $§Nc. SAM [1 1 
0] , [-110], [10 1], [-101], [0 
11], [0 1-1] <D6*fa-m, 8115 7nmi: 
^LTt^6. 5nm/cm, 193nmC^l 
Til*;-? 3 . 6 n m/ c m<DS©#f tf>|E$r^-*-£ 0 wfr 

n m/ c m <t H * f WlC^f V^-Cl? !3 > b^t^^ 

[0 0 0 6] tt*S«ST»r4, JSK»***^K«-^*5V^ 

if0>«jfc*>&SAM [111] 5 

Zo i<0»£\ NA (■ 

p«) ani:tt«j*:&^fc«>, SAM [ill] ^e>*>5 

[0 0 0 7] Burnett fcttJ^O*»;i:|3^ 

-c, -»o*^u^xo*«fcfc«fjM» [111] 
[00 08] «r3*oWHtc«*rft*nfcfc 

[0 0 0 9] 

t£, **WO»13BW-CW:, 2 0 0 n mSXT&ft 

*J«ftl:aiS*61«*r*t, SAM [10 0]* 
fcteRSAM [l oo] &*¥ttlc^&fMM*2:*M 



5o 

[0010] *^^(OS 2 2 0 0 n ra 

KTO*«r*Kttlc»l WL, SAM [1 

0 0] £fcttfiESAM [10 0] t3t^Wi-*ffi*ttS 
MkltWb jPISH?— ft?-* «t 5 l SSo# 

tt«fl*2 o 0 nmJ^T<03te£HWttld3ig 
^5#Mtl, SAM [ioo] *fctt»SAM 
[100] t5t^»lc«ffl*eS«t*:tttd5|JI^-S 

IB* 1 »<D*at«ttW <t ttriEfg 2 »*>3fe»IB*W* £ tt, 

Si^ Srfl-T «r^« i -T « £i&«rf S. 

[ooii] »2*w<0#*l^«b*ic**u** 

2 0 0 nm«T03tSrSWtWicajaS*S»^Sr«"L, 

[111] *fctt$ESAM [ill] fc**ttfc 
«*ftSSM£3fcMt j^iatf— SrT* £ 5 Jc^fifcSftrt: 

m3S¥(D^Sii$mt. ttA^2 0 0 nm£XT<Dyt&m 
ftttte»lS*6»tt**U SAM [ill] 
g*SAM [ill] fe3e4Wlc««ftaNI«|j:XMj:^ 

W£HU 3fcM£r*<L>i: UT«5l£6 0° ;EI**H*«5j&iIe!<E 
Lfc4fc«BB««r*-rS. 8fi^2 0 0nmBTO 

*«rlWttlcailS**Wtt*#U SAM [110] 
*fctt:KSAM [110] i:3t^l:W^ B «i3fe 
MtaMiK— Si"** 5lii»J«**Lfc*5Wo*»ia» 
fft, a«*52 0 0nm«T<Oj|fiSr*K»^aaS*« 
4ttfl**U SAM [lio] SfcliRSAM [l l 

01 t**»^^^»*Wi:**^365«i^-st^sJ: 
5fc»**Jxfc*6»03B*l«B«-4:*«*., MISS 5 

[0 0 12] *»«0*3»W"Ctt x W2 0 0nm 
aTOjfeSr^Jttticaas-tS^rtt^U MM [1 
1 0] ^^ttSEigSM [110] &3fc^nic«ttft«tA 
ttct^tei: fti- Sip \ZM& $ ^fe* 5 pco* 

T&i&$mb, &^*5 2 0 0 nmJ^TO>fe^|||f6tJtcSiS 
**5«H4«:*U »AM [110] *^f*»JgSM 

[l l 0] &%¥ttl£^ftttAM£*M&tfttl£-9: 

mm 5 m<D%Mffim# t mum e m<D^tm^mt t 
mm z m-r z>^t t-rz it^m &mm-t z> . 

[0 0 13] *»W<Z>JR4 38WTtt:, ««*S2 0 0 nm 
KT©*SrjHtttl!:»l§***»tt«r#U SAM [1 
oo] SfcttBtSBSM [ioo] &X4mir««ftMA 
Mt*MfcW5«-JW-SJ: 5^»*StLfc^tt< it 
1 o03feSiS^«-^: % ifcgtf* 2 0 0 n mgXT^^HS 
»icSig$-y:S^te«r^U. SAM [10 0] *fzn& 
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MAM [10 0] blt¥&)\z&ffift1&3>tii£ftWLhtii& 

0 0 nmaT©*«r*K»tcai»S*S«ptt«r«- 
U MAM [10 0] *fcl*RMSM [10 0] <bft^ 

*tfc» 2 »©3ftaaM»f «HEm 

13:1*4 5° ^Jt«#ttlcl5i(BbfcttiBH««r«r-r*c^ 

[0 0 14] JB4»W<o#*bv^*jcJ:ix«, jSfid* 
2 0 0 nmaT<03fe*rl8K»tC»iaS*5*5M*«r*U 
MAM [1 l 1] SfcttRMAM [1 1 1] 

Kttfc»lS*6»tt**L, MAM [111] 
RMAM [111] fc*¥»fc*ffittttAMfcftM£# 
ttl?-ftr 5 ± 5 $ *Lfc JB 4 i^oftSiSmt £ £ 

LfcttftBBW*:*-*-*. 

[0 0 15] *»W«)»5»Wt?tt, 8***2 0 0 nm 
KTo**rJ«ftfc»lS-frS«rttfc*U MAM [1 

0 0] *fcl*RMAM [10 0] fc%¥ftKe«ftlM 

1 o<D**a8W 4: , 2 0 0 n m£ATOft£||Jt 
ftlcMS*S»tt**rU MAM [1 1 0] SfcttR 
MAM [110] fe%4fcffiK:4Mift«fJIM2:«M&39S|S 

1^2 0 0 nm^T^3fe^H!K^tcSi§^^:S#te^W 
U MAM [110] *fcfc*RMAM [110] fcft* 
WKSHffifcM AM #M fc a* J* tar-gnr S^iCiRti 

^9 0° «it«JWfcH(EUfcttM«*r»i-«rfc 

[0 0 16] *&914>H6XR-Cr*, K** s 2 0 0 nm 
KT©*t*««lc»iS*54»tt«r*L, MAM [1 
0 0] £fctt:RMAM [10 0] fc3t¥ftte»«*»A 
M b #M £ # litf-BrT -5 <t 5 fcjgja £ ftfcJS l P<att 

S*S#tt*r#U MAM [10 0] £fcf*RMAM 
[10 0] 2:ft¥ttlc4MEftttAMl:XMi:39t«ff— ft 
•T5J:5lc««*ix^:»2»<D3K*a»*ti:, tt*#2 
0 0nm£lTO*Mt«tt^a»S*S«H*Sr*U M 
AM [1 1 0] £*:iSRMAM [110] 
ffiftM AM £ *M * # IStf-grf 5<t^ \zj»0L £ ttfc* 
5i¥<D3feSiiatt-i:> $W2 0 0 nmOTOMHf 
«Hc»as**4*ttSr«-U MAM [1 10] £fcteR 
MAM [110] fejK4mic«CikMfAMj:%Mj:3BS|S 

is— ftt- a x ? \mf& * *v^» 6 « <D*aa»«- £ 



ttt. *M*r+t*fc LTI5t£4 5° fcittttttttKlsIlEL 
S*o#Si&SW*£f3, *M*r**C?i: 0° ^ 

[0 0 17] S6XH0ffSUV^M(C£fttt* Kftd* 
2 0 0 nm&T <Dft*mStt\cmj&iS U 
MAM [l 0 0] ^^ttKMAM Cl 0 0] fc**ttte 
«H)SftMAM2! *M b tf-ft-f 5 J: 9 $ 

8***2 0 0 nm^TOft?r|ieWlcSiS$^5*!r 
tt*r#U MAM [111] tfctt^itt [ill] 
fc**ttJc«MSftMAMi:*Mfc^K«-frt-S J: 5lc 

T©Jfc«r*Wau:»i**6»tt«r*U MAM [l 1 
1] £fci*RMAM [111] 2:ft¥nic«flittMAM 
bftWibfc I3:l£—ft1- 5 J: 5 IcSdt $ JxfcJB 4 
iMst* ttri5m3poftSis§w^tfriam4^ 
o3feaa««-tri, *Mfr*<ffcLTia«6o° 

[0 0 18] ±3tt©#»Ht*5V^r, ffilBffilff 

<0ft*ffl«»O«Mfc»o fcl? $ ©»tt t IffiCS* 2 #<D 
3^iB»«-<0#M*z:»o fell: £ co&ft £ 3ftS«|$« bv ^ 

astetf^uv^t. «Jia»3»o*aas»f«>«MSii» 
o fei? $ <7>^tf t mmm 4 w<o3feaasw<z>3tMJc» o 

*ft< 1 1 2 o©ft 1/ y XJf^ tt»E* 5 ifttE 
[0019] 7 SR 1 BKC^dKStt 

fc^^-^ofttiB2ffi^aiif-raj9:iif***^*jv> 

RaaftK^lcKSSttfcJSJfft^Wtt-^Srffi 

<»ftm&mtt*ffiz.T^z z b ztmb-rz&mft^Zk 

n i: Sr^i:-r S«ft^B$r^ 
2mn%&mmtk&XMt:+&k Lriiff4 5° felt 
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z>jjfa\zfatft>tiitmmv>f&g l tt (fct*tftt*«i [o 

10], [001]. [01-1] , tfctt [0 1 
1] ) m±<D%ML&*<bt LfclS*t«)ft*$£aMSI*4 5 
° -efc5r*«r**1-<5. ft*3, fctStt [10 0] 

rirtt, L-CKI*4 5° + (n x 9 0° ) 

T£>5 (nttMfc-C**) o *fc, *»HlC*IVvt* m 
3 »<D3fe»iB»*t £ JfS 4 S*03fcg^SW b a*#*fi«r +fc 
£LTl3:l£6 0 o *!lt*i#«jlclHHEUfcffi«BB««r*"r 

(fc&&ttBA«t [-ill], [ll-l], Sfcte 
[l-ll] ) ra±<o***Sr«t»ii>tLfctt»tt*A«*s 
fstfeo 0 -efeSrirSrS^i-^o ft*>\ [l l 

l] Lfc»BiW> 
J»»<o|HHB#»»tt3ftn 2 0° o^^tt**^ 3t 
tt&f LTIS»3:6 0° ^:lt«»ftlClHWBbfcffilttBB 
&&m-tZ>Zbte. *l*m^Lriiff6 0 o + (n 
x i 2 o° ) ^tt*#»^liieLfcffi«BI«*«'r5r: 
**ffO <ntt»»"C*>3) <, 

3ftS*««r+^t LTiSI* 9 0° «*tffi»»Ji:ia(BU*:tt 

co *3 * 3ft* & tt »ft 5 ^ft ic fa It h tilt 

m&<Dfg&®i (1tkZtt%i&*to [0 0 1] % [-11 

i] > [-lio]. *it& [i-ii]) m±<oytw 
^i-^>o ft*s, [iio] *%®it-rz>w&\^ 
8 o° <Dffim-?^uiz>ittb, yt*&&tp>bb uru^9 o 

%^^i:br 151^9 0° + (nxi8 0° ) rtfttft^fcj 
[0 0 2 0] 

*^v^T«WTS. Hlli, *»W<z>« l 

m-rz b % % i n«7gffi<BSj3tegBtt, m 1 b 
3 o£r{t;t-tv^o 

[0 0 2 1] ^^©3 01*. ttbHttl 5 7 nmCOifc 



4>X!CJ:99F£&ft (R»«, IftffiR, -Stt, 

ft if) 02Rjantr»)it *M >f ^ u- 

«»tt0ft£«:*ru u^A-3 l±G>WW««*:l£l£ 
i§-ftJ8fi#*&cDfc i: -e^^i-^ 0 
[0 0 2 2] ::-C, MnSl3 0^MI»%efj;^ 

lElS"^^ — i^UTV^So U^/U3 mi^^A-^-r- 
^S 2±K«©£;h/C:fc9, l^itKU-^ 

[0 0 2 3] flRW»«3 0«riOBRWSnfc^^^3 
XfgT-3 4 — 3 9*S<fctf=' (affiD 

«rfW«ii-afc«>©HPtt«j 4 o*:frr 4 i 

^Lt, «3ttt36Ki:UT«)5r3iyN4 2— W*>tL, * 
31^4 2_bC0»3t«*)crttCU^^/l-3 ICQ/** — >1fc$r 

[0 0 2 4] !)x/N4 2ft *0*ffi#S«**3R4 1 

•7^— v?4 3±£«@£*XT*S9, ^^^4 2i3j:T/^^i 
^^^"^4 3 ht^r— »-^4 4 ICioT^CO^ffl^. 
i:RS«l$ttXV>5o rco^r— v^^4 4co^^fe^F 

t^/^r-i;4 3i:^M^4 1 co«^iCJf£: ^ 
fc**tt:-Cia«3fc**4 l«c»LT*»««cW»**o 
o. i^*^3 1 «rflRW-r*rfcfc:J:«K ^>4 2J: 

[002 5] ^1 Htg^ffi-ett, H#ffl<0S«3te*3R 4 
l^OO^COU^-X^S 4-3 9^5^ C7yHc*fls 

5o i-ftt>ib. +xttJc?&oriBfitt [ioo] 3&s, + 

Y«(C«oT«4*S [0 1 0] a*. +ZHftlC»oTtt* 
W [0 0 1] 36S*tt-P*t«3tSnS. 

[00 26]*fc, XZ^DilC*5V^T^te [1 0 0] 
*3«fct»Si§i« [0 0 1] i:4 5° «rfti-*rtiK:IS*W 

[10 1] *K XY3FB^*5V^TJB*«l [10 0] jo<t 
tmSM [0 10] i:45° «rfti-*fticttJM» [1 1 
o] i>K YZTOfc^vvriMMi [o l o] *3J:tma 
*I[001] M5 6 Srfti-*lRl^«ffi«i [0 11] a? 

ZMlc^urVUv^gM^ft^AlcllFM [ill] 
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[0 0 2 7] £33. E12-et^ +Y«ft*5 < tt/+ 

[ill] #irk *5«tvrttt^ffi*^F0^<oj©Stt 
[-111], [i-ii], [u-i] 

[0 0 2 8] 0 2fHiB-e^jBS« [io 

0] , [0 10], [0 0 1] ^[pKCSS^Tfc. ^®Sf 

(«/J>) -efe^o H 2 *aa»-e^i-»* 
i[no], [ioi], [o i i] , ^^r/rtti: 
«ffifc*H^*>»**& [-110], [-ioi], 

[oi-i] #iRj-m, aasf^ft^-cfc^o 

[0 0 2 9] EAT, »BO«fetRBtft(HflC, 
(^Burnett ^0#^feCDffiJE^{COV^r«lliEi-^ 0 0 3 
tt. Burnett e>0#jfeSrttWrSHTffeoT. %%k<DX 

10° *t>*«OR^ilc»irAlt*5 

o° <o«««:*ltv*5 0 

[0 0 3 0] »AW:Jt«»*SftJffl#f*«:*i-5 
(0 5 (c) tt*IBWftJB*r#«r*i-S«JB*T 

[0 0 3 1] »3fiLfcJ; 5lC> Burnett f>©^ftm 
-»0»^u>X<0**htiB»* [111] £«r-ft£ 

ttS*JB$r*©*MlJB:0 3 (a) fc^-r J: 5 left 9 , A 

iSrofll^U'VXfcasH' 3 (b) \z 

l*S«JB0r*0>&*r*, 03 (c) KioH-J^lctt*. 
[0032] 03 (a) *3<J;tf (b) 

-TZb. ftWit-SLT^Ste** [ill] l:^f 

«Att [ioo], [oio], [o 

0 1] Jt«tt**ftJH***r*i-« 
«Wr©ftv«(itftS B $e>K, ftM [l l o] , ': 

[ioi], [oil] ic#«:i-*«*w:. 

(B4f©uyXm*iH3 5. 2 6° OSfittl [ 1 

1 1] [110] tCO^-T^S) <0ffi«Ul:*5^ 



[0 0 3 3] — 03 ( c ) Sr*»i"S £ > -StcOit 

o^i^X^frcte, IRJBVf^AA-cft^ttAM [1 
10], [10 1], [o 1 1] <D&&*m#>t>iiZZ 
t&frfrZo b*»Lft3»5 6, *iH3 5. 2 6° 

&'l^WR1fmi£&mZZLb\£ti:2>. Burn 

ettbtt^Srcr*. ttB»<D»»&fcSfi«gtts;:£ 

[0 0 3 4] Si^M-CH £-f"SSico^j£<h L 
T\ J5MB3Mfc*4 1^01S$CCOUVX^3 4-3 9<D 
Sl^^^X^Mte^H [10 0] 

(SfcttlfttirAtk [ioo] fc%9tttc4MttttM) 
fc— »2«cDU^X^03t««:Jgatt [io 
0] (SfcttKttM [10 0] £»¥ttfc:«flifttt* 

<5 0 rr-c. [ioo] fe%¥»Kc«HBft||AM 

fctt. *S£tt [oio], [ooi] 

[oo35] 0 4 wu i (D^m^mm-r^m 

«JB«r*<o»*W:H4 (a) fcaci-J:5fctt!K Sg2S£ 
ow^X»*l!:*s»«tUB*f*«>»*ttB4 (b) 

ou^x*^fco±»^*3JtsaJS»r*«>»*li, 04 
(c) tc^-TJ:5^5o 

[00361 04 (a) *5j;tMb) *r*JHi-3£. IB 
l©fSm &LT^ Svelte [10 0] 

fcvMWKfcfc*. IMMk [ill], [l-l 

i ] , [-li-i], [ii-i] icstjs-r 

£ Q Sblc. SSW [ioi], [io-i], [li 

o] , [i-io] icttfc-rz&m*. «#i*i0>fflftfc 

©i/v^Ftffi, 4 5° (ttAM [ioo] 

J: ISAM [10 1] t<Ofti-ftfl[) ^«*tC*5t^T, a 

[00 3 7] 04 (c) SB 1 S*CD 

U^X*^fc»2»<DU^X*^tSr3fe(*«: , t , ^t 
4 5° fcJt*»«j{-lHlte$^:ar ^l^i^ 

t^fc^saw [ioi], [io-i], [ii 

0] , [1-10] «)JK*^ft9IV«6tL. *tt*»b 

4 5° o««rft*>t>36«*^)iittfc«*^*5v^ra* 
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**t©t*A«f43 5° -4 0° ©S-C^So Lfcj&S 
ot, ma^tttflUrt-S^lcJifK [10 

i] , [io-i], ciio], [i-io] <o«jb 

«©lM»*KttfcStt*£**<, A&ft*MM£fB* 
*k*r+'fr*:L-CI3:ff4 5° ^t*B«-»icleHES^:St 

2:tt£B£tt [0 10] , [0 0 1]. [Oil],* 
[0 1-1] ) m±e>%M«r*<b£ Lfc»»ttft#l 

(OU^X^I^^SSeStt [0 10] ®2»^U 
^X*?i:*JWIMi [0 10] £<z>3fctt£*'L>£L 
fc«#ftftA*#4 5 0 -C&So 04 (a) 33 J: 

tf®4 (b) d>b%Hb*>ftil9« *£eltt [10 0] £r 

0^»^9o a oMH-cgut*. Lfc#ot, » 
lco#^(c*>v^, *(Mr*iC>i:UXKl£4 5° fcTrttB 

4 5° + (n x 9 o° ) KttftttttWIMRaHtSri:, 
i-&fc>*>4 5° , 13 5°. 2 2 5°, *)tfi3 1 5 

[0 0 3 8] fc*5 % ±3*<DRWIC*5V^T, fglPcOU>- 
X^j:otl2i|(Di/y^ii JHvCTtioSfc 

-7"mftv\, u^xaf^oWeDftfttt, ^S3»- 

■chu Ki»(Duy^ojt*iciBofc»So»tti 
jg 2 S£o v ^X*^cDft(Mc»ofc»£ £>*£fr t jftsiaif 

[00 39] ££*>T, H3 (c) kMA (c) t 

Burnett e><^^*JC*3»t5*ttd»^> 3 5. 2 

^ot, ^1 (D^mt Burnett b CD ^£ £ £jja^<a*;bi*r 

[0 0 4 0] ^2 6Df&m »»3ft**4 l+O^gft 
#*&£r*£Stt [10 0] (ifcfcttRJteAtt [10 0] k 
^*>3fete&&i&tt [loo] (H-fcttKfei&tt [1 0 



01 &%^K:«ffttttMt) <fc-&$i^ ^ipou 
^*^^»2»©U^X*^t«r*«i«r*^i: IT 4 
5° «ltft*f»|cH(E**«. £<blc. fS3S£<DW>-X 

[ill] [l i 

11 &ft¥ni£4Mi*fihM) ft**, 84^1/ 
>-X|R^(D3ttt€rjgfitt [ill] (SfcttBttSStt 

[ill] ^**»jc*fni)fcje4tt) t-^mt, m3 

[0041] [ill] £3fc^«fc:*ffi 

ftSSStttra;, ISAM [-ill], [l-ii], 

[1 1-1] "CfcSo ft*3, fB2 0#«feiC33V>T, $3 

m<o i/yx^ fg 4 i^co u yx*f £ £ 
ttlill6 0° «rf*J*ttlCH(ES**fcr4. g3^(D 

[-111], [11-1], Sfcfi [1-11] ) m 
±03fcM«r«t>«bj:b^4i»nftA«^«tf6 0° 
rir^rlc^i-^o fctx^m3^cou>X^{^it"5 
»AWi [-111] *4#OUvX*-7-lc:fcttStt 
fitt [-1 1 1] fcO**«r*i£?ibfc**ttft**!ftJ 
6 0° -e*>5. S3 (a) *5<fcoq33 (b) frtb 

fcWe>^*a»), *SAi& [ill] 

2 0° ^^-cmtt^o Lfci&SoT.-g5 2 0^&t;::fc>V> 
T\ %M& t P'bkl,xm$6 0° ^frttt*fttlc|lHE** 
5<tl>9wtll **Sr*^t LTf3:l£6 0° + (nx 

12 0° ) 1-/^^6 0 
°, 180\ 300°. . . £f*tttfttlc[BHE£tt3 
ZkkmZM#z-?jbZ> Crt, ntt£fSrCfc£) o s& 
2©ffeT(i, JSlW<ouvX*-?03fe«^»ofcff$ 

<oim km 2 &<Dis^xm*<DytmztGiitm ts 
*asiii**L<, B.ojB3»<ou^x*^<?[>*«it»o 
* <7>«tr km4m<ou ^xm+oitmc &<> tzm $ 

[0 04 2] *tz, (a) *SitJC ( b ) *#JH^S 

fc, ^^Xid^^tttSieStt [111] <h$:-S:$^: 
r^s<o-c, «a$f^fl:^:o«tAM [no], [l o 
l] , [oil] i:mt5W5i 2 0° tf^^-cff 

(a) *5«fctf (b) $r#M-T5i:, ^>X^03fe#^ 
fiAH [100] ^^r-S:*^Tv>^coT. fiJSJrdS* 
^8f B te [101] , [10-1], [110], 

[1-10] ECttOT-****S9 0° ^y^T#^EL, 
[0 0 4 3] £0|§^. ^^>(d^-r-<§:^^ — 

fctL«B^^^-^Ki#Lr#jftiRJS^»^5 J: 5 ft 
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fc^oT. gMf I 4 1 IKOIS^) U-^X^^ 3 4 - 
m [10 0] (£fcte8£fe&$& [10 0] tft¥&){C$f 

[0 0 4 4] glUi^fim »4G>3M5fcfcL 

T, SH^t^ 4 1 l^yXi^ 3 4-3 9(7) 

Sf5»<OUVX^<D3tttSrJ|gStt [1 1 0] 

te1t\m&&*h [110] £%¥tt(ctHE&tt*tt) 
fc-&$it\ S6»cr>u^X*^cD3tttSrJeS« [l l 
0] (*^Mtn»ANi [110] fc^ttK^ffiftJfcfi 

So w^"C. [lio] &%9M(c«HKft«!fA«i 

tit ^SW [-no], [101], [-10 

1] , [0 11], [0 1-1] -CfcSo 
10 0 4 5] H5f4, **W<0»4<D^jSfeSrttW-t-5H 

T^£ 0 S4(7)fS-Cll » 5 #<ou^XSf Visits 
«JB#r4*<o&*ittB 5 (a) (c^-TJ:5tC7fcO, IB 61* 
c^u>-X^^itS^JB^o^i^5 (b) 
+J:5^*5. f 5»©i/yX^ti6H 

(c) lcarf-J:5lztt£. 

[0046] B5 (a) *5j;tf ( b ) &&m+*t. % 
4<D^2rCte, ft«lt-&LT^£«rfi«l [110] tC 

{HftlcShhS JBSr *#lttfctt/h S v ^m® *f«* ft So 
»£tt [10 0], [0 1 0] te#jSi-5«* 

So $ *>k> «A«k [ill], [11-1] icatjs-r 

[004 7] 05 (c) $:#It5t, S&5S£<D 

^^X^i:l6»0uyX^i:««i$r^^i tt 
9 0° WtB^W^lHHS$i3rS-t^J:9. msm<Du 

S^TJfcS^iSttj [110] <D&m*&kA,£tj:<, it 

So *4©«fc*auiH-sfc, mm$f<D&9 

5 S£tf> U^X^ £ SB 6 pcD uv-XiR^ £ ^r5fett^r^'L> 
tLTIi^9 0° »*«#»lC[sieS*afctt, SB5» 
<d u^XslFMs JitWB 6 &<D u vX^m^tt Sfttet 

itooi], [-ill], [-lio], &tzt* 



[l-ll]) n±«>jfett«r4*iC^ Lfc«*fW£Aftas 

>X*^-(c*3»tStt*«i [0 0 1] ir, S6Hoi/yX 
^{C:fctt5feffM& [0 0 1] tO^WiLfcS 
»tt4ftW s 9 0 > "CifeSo 0 5 (a) *><fctfl2 

5 (b) d»&t>H&*»ttB9 % [1 1 0] frXM 

*#*tt*5l8 0° O^^-cmtbSo Lt^oT, ^4 
CO^&^^T, ftttSr+ifr£LT!5l3t9 0° 
WfdEElK^iirS fcv^5 r ttt, i LTf3:l£9 

0° + (nX180°) ^:ltta#»^lEHE**S^^. 

tftb%9 0° , 2 7 0° .. . *rrf=»#ttic®<E4* 

[0 0 4 8] «4©fft|:feV>tt, f&SpcOU^XSS 

[0 04 9] ft*5, jg 1 H*»JB-CHu jR 1 <D^-m 
4C0^O4o^te^P,atl^tfc lo^&^ 
M^rtmSc 4o^S^6«RLfc» 

[0 0 5 0] 16^ **MOj|S2*lfc«JIB^^S* 

(^**) 3 1 Sr^^-TSfc^co^^^© 

[0 0 5 1] H89!&©3 Ottu fcirAtf 1 5 7 nm£>$t 
**«rfl»t5F 2 ***T*#aL r©3HK*»6 
<D*fcJ:?>J9B»»l* (R*«t. "Stt, Q«K 

ft if) ScJfeSSrJBrt-TS^-^-f v-r^u — 

[0052] mwmi3oft<Dmwfti6i**m 

i^LTV^So W;V3 1«:W;W- 
■^3 2±^««*jxr*5>). w^y^3 

tmmtstix^z. z<D*-i/^?3 3(Drt«ant>5F 

[0 0 5 3] 1^13 O^J:i9^^^ixfcU^^/W3 
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1 RttJBiffSoiSHR*** 6 2^LT, 

&t£#^6 2tt, u^/i-3 ia>&<0#fcS<5wcu' 
5^ A- 3 ^*|R|«Sr**-r5»lttlk* 
¥m (5 0-5 4) t, r<D*W«d>P><0*JwS<5V^ 
*IMW>ffc «r*3i^4 2±©«*«*rtJcf¥ 

ttft£*S*2lftftofc¥X (5 5-6 1) fc*r*i- 6. 

[0 0 5 41 JBllHfc%¥X (5 0-5 4) 14, » 1 <D 
*iAX 1 i:»otfifStifcl/VX*^ 5 0 rco 

3feg§£r9ftlf&5 1 fc, Sl^ttAXlWtri^ 

tf>^a («^.«9 0° -13 0° gff) -eS5*i-<5»2 

©**AX 2 liiBotBi* JlfcUVX*f 5 2, 5 3 
*3 X t/DflffiSSMt 5 4 i: fc« * T v * 5 . 
[0 0 5 5] gl!tfk%¥X (5 0-5 4) "Ctt, 

5 2*S<fctf 5 3Sr^UTiyiBS*«»5 
fftK^^X^5 3*5J:^5 2$riSi§U, *BJr9fttf 
*5 logiJcoK«B5^rtj^5. ^tt, roOfc&Sffltfii 

[0 0 5 6] I2^m (5 5-6 1) tt, JB 1 O 

ftiAX l l:iaoTBf Sfifc*»oi/y^5 5- 

OBRnttO 6 1 fcttfTU *Sl»fc3fc** (50-5 
4) (CioT*«$ttfe*IHJflfe^e>0*^^l*<5V^■C, U 

X.«*H»ffP*5 f 8 0 5, 3 3 4f^»©S5 0^ 
#12 0 0 0-4 7 1 1 4#^«*£fcW^3i|VC^ 

[0057] SJ§£ U>-X 6 2 rt©«JB3fc»tt^i^Xf * 

xv<-$**jh,* c t u < > #**#«-ott^ y * 

4 3 tt^r-S/i/^ 4 4 IC «fc o T*MB«>#H« t MM & tt 
TV^ 0 :o^r- ^y^4 4 Ort»SRIt>^tt^^"C 

[00 58] ^LT, Uf^/^f-^3 2i:!>x/N^ 
^-^4 3 fc*a»*^*6 2<0«*lCJSCfciS*ife 

ifl«3fc**6 2ic»urffi#ftic:»»**oo % 

[00 591 S2 HJfeT&ffi-CiS, ^MJSJfSfcOS^*^ 
^6 2^C0^«:CDW>'X^5 2 , 53.*5it/55 — 

6 0^ C7yft*A'i'?*) "CJ&fcStLTl**. U 

93 Lfcjg l co^$fc-Sf! 4 o^jfeo 4 o*>#ifea» blfl 



rfcfcTtS. w 5 It, *2j8««»ic*5V^Tt!Bi 

2**»JRic*5V>rW:. DflffiK»tt5 4iC«toT»fifcS 
<0&u>xm*S 2*3j:ut5 3{c»4 0#«feSr«ffl-f-5 

[ooeo] ft*, ±&0*xtt#tt-cMu auasftttf) 

(B a F 2 ) % 7yft8WA (L i F) , 7yftth 
!J*A (N a F) % 7^hoyf^ (S r F 2 ) 

(B a F 2 ) *^»4«*ttt>**WtcaoT»3e* 

[0 0 6 1 ] J^0«M«M^B^aTtt, fiR^S 

Baoti^f^v (^^) trim (i^is) , 
^^0^7 own*?* mm^. m&m^m 

[0 0 6 2] B70^fyX3 0 1 ICJSV^C. 1 

3 0 2{C*3V>T. 1 n y b<D$^s^±<0&m&±\£ 

7* hl/^ hdSftA^tta. ^7^X3 0 3 

CO^, ^f$/X3 0 4 iCjot^T. ^Ol btoV^s* 
5^C^oV^r. l n y hOjx/^-C^ 

[0 0 6 3] -?:<D^ TL\z.±ADi'<< J vo>Ea&'<9~- ><0 
l-^7yX3 0 5m £^N_bU:&JK£:^*U 
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^v^co#XSSrffo-c^sd5, rtu&oxsuijtearo 

[oo6 4] &mi&j&m<DWtftmm-et*s ^u- 
b W7^IS) v (bib-**— ^, 

§4 o i -ete. #ses*tt<o**as«srfflv^^^^o 

18, ^^^«XS«(0#xaSrft5r.tic:J:o 

[0 0 6 5] *7-7>f;^-Ml§4 0 2-C 

M\ R (Red) , G (Green) . B (Blue) JC*fJ&L*:3 

^fcttR. G x B03*(D^h7>f7'07^;^-Oia 

yvjB*4Tifi4 o ^-y»*il4 on: 

^W-»«Ifi4 0 2iCT#^ttfc^7 7— — 

»Mfcrxa4 o enxtf, ^-y»*xB4 
-r;^-»*it4 o 2 {cx#p>n^i* 7-7<r;^- 

[0 0 6 6] ^^a^jH^4tlS4 0 411 

[00 6 7] ft*5. ±a$0«-H«««-Cr±. SftKfEK 



-*ucisjg$ixa::£:ft<. te<D-«:W^3t^tc: 

15 7nm©8fi3t«:WM-5F 2 U— 
^^SI^^Tl^;^ ^*XlC|8j££;ft,5 i £ ft < , 
Tttxtfl 9 3 nm(D««36«rtt#i-aAr F^*>"^ 

^f-Jffll^ 1 2 6 n mOjSM^Wi A r 
i"— if— 3fe«ft v>£ w £ t>t?# £o 

[0 0 6 8] 

JsA±KMUfeJ:5JC. *»W-CWt, tit 
Atf*^©J:5ftH*«JB*ftl»o*W»«:«v^rv> 

ft< ft»ft**iflaB«r«i-5****S«-r5c4:^-C 

tfr*lcJ:!K »«ttft^%¥»«r^LA:iKtt«ftft 

j^R^tri^. A»ft-^>r^n^>r^t«atr«rfc 
[BBonwftRH] 

[01] ^n«Bilklim»^6X^Miitfc 

[0 2] *^<ojtt4(fc*ffi^ov^K^fSH"C*>-5o 
[0 3] Burnett fe^>«feSrRW-r-5HT&or. 3t» 

[0 4] 1 Of SiRMtSH-Cfcot, 3fe 

[0 5] **wio»4offtSrRw-rsH-efcor, ft 

[0 6] *«RoB2Xlk«lBlc^d%¥»«r««.fc 
&#SE@ SrffiBtt fc^-f 0 T & 5 . 
[0 7] v^^nf/M^i: UO*9*f^^$:# 

[0 8] W^n^>f^^LT©«**3j%>HF-«r#* 
3 0 B&iPI&B 

3 1 U^-^/W 

3 4—39 U^Xm* 

4 1 

4 0,61 mn&<o 

4 2, 6 2 

5 1 ft®$r<9m?&i 
5 4 POS^ItS 

3 2, 5 3 UlsXm 2 ?- 
5 5 — 60 
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